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Interpretation of 
probabilistic forecasts 
of epidemics

We are grateful to Eduardo Massad 
and colleagues1 for discussing the 
results of our study2 that addressed the 
potential for a dengue epidemic during 
the World Cup in Brazil. We believe our 
results are not comparable to point 
estimates obtained using deterministic 
models; however, we welcome the 
opportunity to discuss and clarify the 
interpretation of probabilistic forecasts 
of dengue risk. The approaches 
(including aim, methodological 
framework, data, and population) 
that we used2 differ in several ways 
from those used by Massad and 
colleagues3 to estimate the risk of 
acquiring dengue fever during the 
2014 FIFA World Cup in Brazil. Massad 
and colleagues used a mathematical 
modelling approach, which was based 
on weekly notifi ed cases in previous 
weeks, to estimate the number of cases 
of dengue in foreign visitors to Brazil. 
We used a spatiotemporal statistical 
model, driven by climate information 
and dengue incidence 4 months 
previously, to predict the probability 
of exceeding given thresholds for the 
whole Brazilian population.

In their Correspondence,2 Massad 
and colleagues compared some results 

from our study with their results.3 
However, conversion of a ternary 
(ie, three-category) probabilistic 
forecast of dengue incidence rates in 
a population to a minimum expected 
number of cases for a subpopulation 
(ie, visitors) is not appropriate. To use 
the probability of reaching a specifi c 
threshold as a weight to calculate 
a point estimate is erroneous. In 
our study, the probability forecasts 
of low, medium, and high dengue 
risk, labelled plow, pmedium, and phigh, 
show the chance of observing fewer 
than 100 dengue cases per 100 000 
inhabitants, between 100 and 300 
dengue cases per 100 000 inhabitants, 
and more than 300 dengue cases per 
100 000 inhabitants, respectively. 
Statistical summaries of the posterior 
predictive distribution of dengue 
incidence obtained from our model 
could be extracted for each location 
(ie, mean and respective credible 
intervals) and applied to the number 
of visitors. However, our framework 
was not designed for this purpose.

The idea of a forecast that provides 
the probability of exceeding an 
epidemic threshold (eg, 300 dengue 
cases per 100 000 inhabitants2), is 
to allow decision makers to quantify 
the level of certainty of the model 
predictions. For example, if a specifi c 
area has a 99% chance of exceeding 
the epidemic threshold and the model 
is shown to have done well in that 
location in previous years, dengue 
control teams might well be inclined 
to mobilise resources to tackle the 
high probability of a dengue epidemic 
in that area. If the probability of a 
dengue epidemic is close to zero, 
efforts to control dengue can be 
diverted to those areas with a higher 
probability of epidemic dengue levels.

Our model was based on dengue 
data from the Notifiable Diseases 
Information System, organised by 
the Brazilian Ministry of Health. 
When the case data for June, 2014, 
becomes available, the probabilistic 
model predictions will be validated 
against observed dengue incidence 

rates to see if incidence rates fell into 
low, medium, or high risk categories 
for the 553 microregions of Brazil. If 
visitors to Brazil do become infected 
with dengue, they might not present 
symptoms until they have returned 
to their home countries.4 Therefore, 
validation of the model results 
presented by Massad and colleagues3 
will rely on global cooperation to 
report dengue cases in visitors to 
Brazil during the World Cup.
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